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Everolimus delayed and suppressed cytomegalovirus DNA 
synthesis and the spread of infection and alleviated 
cytomegalovirus infection 
（エベロリムスはサイトメガロウイルスのDNA合成を遅らせ、
DNA合成量も減少し、感染の広がりを遅らせて、サイトメガロ
ウイルス感染を軽減する。） 
論  文  要  旨 
論 文 題 目 
Everolimus delayed and suppressed cytomegalovirus DNA synthesis and the spread of 
infection and alleviated cytomegalovirus infection 
エベロリムスはサイトメガロウイルスのDNA合成を遅らせ、DNA合成量も減少し、感染の
広がりを遅らせて、サイトメガロウイルス感染を軽減する。 
氏 名  譚 龍  
備考① 論文要旨は， 2,000 字程度とする。 
② A4 判とする。
〔目的〕 
Transplant recipients are maintained on immunosuppressive therapy to prevent rejection and loss of the 
allograft. Everolimus is an inhibitor of mammalian target of rapamycin (mTOR) and reduces the risk of 
cytomegalovirus (CMV) infection in transplant recipients. Everolimus inhibits mTOR complex 1, which 
regulates factors involved in several crucial cellular functions and is required for CMV replication. However, 
it is not clear how everolimus regulates CMV replication and prevents and alleviates CMV infection. 
〔方法並びに成績〕 
Effects of everolimus on CMV infection, spread, and DNA synthesis and release from infected cells 
were assessed by plaque formation, infectious centre assay, real-time PCR of infected cells, and culture 
supernatant in CMV-infected cultures with and without everolimus. Everolimus enhanced plaque 
formation by 3.6 times, but the size of the plaques was reduced to 36.4% of untreated cultures in the 
absence of a pretreatment period. Everolimus reduced viral adsorption but enhanced the replication 
efficiency of inoculated virus, resulting in an increase in plaque number in the early phase of infection. 
Preinfection treatment of cells with everolimus efficiently exhibited its antiviral efficacy, and everolimus 
delayed and suppressed viral DNA synthesis and release from infected cells. Everolimus had suppressed the 
spread of infection and reduced the number of total infected cells to 40% of untreated cells on day 9, 
indicating reduction of the size of CMV lesions to one-sixth in 2–3 replication cycles. 
〔総括〕 
Pretreatment was essential to understand the effect of everolimus on CMV infection. The 
major effect of everolimus on CMV was a reduction in viral adsorption and a reduction and delay of 
CMV DNA synthesis and virus release into the culture supernatant, and these anti-CMV actions resulted in 
formation of small plaques corresponding to at least one-sixth the size of CMV lesions in two to three 
replication cycles. Thus, sensitization of the cells with everolimus during a certain period is important 
for reducing adsorption and replication, leading to limited CMV lesions, resulting in alleviation of CMV 
infection in transplant recipients.


